ABSTRACT
INTRODUCTION
Hypertrophic obstructive cardiomyopathy (HOCM) is an autosomal dominant disease characterized by severe left ventricular hypertrophy, with the basal interventricular septum being the most prominently involved. HOCM is associated with left ventricular outfl ow tract obstruction and sudden death, usually secondary to ventricular fi brillation [Braunwald 2009] . Concomitant mitral valve (MV) regurgitation is frequent in patients with HOCM and can occur by a variety of mechanisms, the most common of which are systolic anterior motion of the MV and concomitant degenerative MV disease [Yu 2000 ]. The optimal surgical approach for patients with HOCM with concomitant MV regurgitation has remained controversial [Wan 2009 ]. The purpose of this study was to use the largest all-payer database in the United States to investigate the strategy most commonly used for the correction of MV pathology in the setting of HOCM.
MATERIALS AND METHODS

Database
The Nationwide Inpatient Sample (NIS) is a stratifi ed probability sample that includes data from approximately 20% of hospital admissions in the United States. Sampling bias in the NIS is minimized by stratifying by geographic region, urban versus rural location, teaching status, and hospital bed size. In other words, hospitals are divided into homogeneous subgroups with respect to these characteristics. Furthermore, the NIS has a process in place that ensures that hospitals within each of the different stratifi ed subgroups in the overall sample have an equal probability of being chosen for the selected 20% sample. The database contains deidentifi ed patient data that include up to 15 procedure codes and 15 diagnostic codes according to the International Classifi cation of Diseases, Ninth Edition, Clinical Modifi cation (ICD-9-CM).
S ample Selection
The NIS database from 2005 to 2008 was searched to identify patients with a diagnosis of HOCM (ICD-9-CM code 425.1) who underwent MV repair (ICD-9-CM code 35.12) or replacement . HOCM patients who underwent MV repair and those who underwent MV replacement were compared with respect to baseline characteristics, repair rates, hospital mortality, and length of stay (LOS). Data are reported as number of admissions after appropriate weighting.
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Assessment of Patient Comorbidities
Initially, we compared patients who underwent MV repair and MV replacement with respect to individual comorbidities, including congestive heart failure, diabetes, cerebrovascular disease, peripheral vascular disease, and renal disease. However, because the sample size of the population of interest was small, and given that the data use agreement with the NIS which precludes reporting any statistics based on cell counts of 10 or fewer patients, we were unable to report many of the individual comorbidities. This problem is a refl ection of the fact that few patients had the comorbidities in question. Therefore, we used the Charlson comorbidity index, which takes into account the presence and severity of comorbid conditions by means of a weighting scheme [Charlson 1987 ]. This index has been further adapted and validated for use with administrative databases [Deyo 1982] . It includes information on congestive heart failure, diabetes, peripheral vascular disease, cerebrovascular disease, hypertension, renal and pulmonary disease, among others. Moreover, it has been used extensively in previous published studies to control for baseline comorbidities. These studies included investigations of coronary revascularization and valve replacement [Birkmeyer 2002; Varghese 2010] . We also report the presence of congestive heart failure in the 2 groups separately for comparison, because it constituted the major comorbidity and was present in a signifi cant number of patients. Patients with congestive heart failure were identifi ed by ICD-9-CM codes 428 to 428.9.
Statistical Methods
Descriptive statistics, including frequencies, percentages, means, medians, and interquartile ranges, are presented. Group comparisons were carried out with chi-square tests of independence, independent-groups t tests, and median tests. Cochran-Armitage tests were used to test for trends across the years. Results were considered statistically signifi cant for P values <.05. All analyses were performed with SAS version 9.2 (SAS Institute, Cary, NC, USA), which allows weighting to refl ect the stratifi ed sampling scheme used in the NIS. The study was approved by the Institutional Review Board.
RESULTS
During the time period of 2005 to 2008, there were 75,994 admissions with an HOCM diagnosis. The NIS database does not include patient-identifi able information. Consequently, we do not know what proportion of these admissions represent repeat admissions of the same patients. Of these 75,994 patients, 1255 (1.7%) underwent MV repair or replacement, and these patients constituted the study population.
The baseline characteristics of the repair and replacement groups are presented in Table 1 . The mean age was 62.7 years. Of the total patient population, 63.1% were female, and 84.2% were white. The majority (69.3%) of the patients presented electively. The mean Charlson comorbidity index was 0.96. There were no differences between the patients who underwent MV repair and those who underwent MV replacement with respect to mean age, sex, race, Charlson comorbidity index, congestive heart failure, hospital teaching status, and admission status.
MV repair was performed in 17.2% (219/1255) of the patients. Furthermore, repair rates did not show an increasing trend over time (P = .1419) (Figure 1 ). The majority of the patients (77.1%) presented for surgery to hospitals with an annual volume of at least 40 MV cases per year, and there was no difference between the patients who underwent repair and those who underwent replacement (P = .6358). Hospital mortality and LOS comparisons are presented in Figure 2 . The mortality rate for the patients who underwent repair was 0.00%, compared with 11.18% for those who Th e Heart Surgery Forum #2011-1067 E378 underwent MV replacement (P < .05). Similarly, the median LOS was signifi cantly longer for MV replacement patients than for patients who underwent MV repair (11 days versus 7 days, P = .0001).
DISCUSSION
We undertook this investigation to examine procedure selection for MV intervention in patients with HOCM. Using the largest all-payer database in the US, we found that MV repair is used in a minority of patients with HOCM who present for MV surgery. The superiority of MV repair is well established [Galloway 1989 ]. In our patient subset, we observed a dramatic difference in mortality between patients who underwent MV repair, compared with those who underwent replacement. This fi nding was intriguing in light of the similarities in age, admission status, and comorbidities between the 2 groups. Furthermore, the mortality rate for MV replacement in our HOCM patient subset was considerably higher than the mortality rate for MV replacement in general [Galloway 1989 ].
There has been an increasing trend of MV repair as the procedure of choice for the correction of MV disease; however, this trend was not observed in the patients with a HOCM diagnosis, the majority of whom underwent MV replacement. The added complexity of the patients and the anatomic features of the pathology are likely contributory factors to this fi nding. Whereas referral to centers with a high volume of MV surgeries (>40 cases/year) does not seem to be linked to higher repair rates in our study population, referral to centers with special expertise in treating patients with HOCM may positively affect the operative outcomes of this patient subset.
Our study has several limitations. The NIS is an administrative database, the purpose of which is to gather data for billing purposes. There are signifi cant limitations to the use of administrative databases, including erroneous coding and the lack of certain important clinical variables, among others [Shahian 2007 ]. The Healthcare Cost and Utilization Project (HCUP) quality control measures, however, should minimize these possibilities [AHRQ 2010 ]. This problem is not unique to administrative databases, however. Signifi cant variation in data abstraction can exist with the defi nitions included in the Society of Thoracic Surgeons database, which has been used extensively for research purposes [Brown 2010 ]. The NIS database does not provide follow-up data, a feature that limits our ability to comment on long-term survival following MV repair versus replacement and/or the durability of MV repair, including reoperation rates. Despite these drawbacks, the NIS is the largest all-payer database in the United States and is used for the analysis of trends in healthcare use, access, charges, quality, and outcomes for both research and policy making [HCUP 2010] . Furthermore, some of its limitations are offset by large patient volumes, hard clinical end points, and the opportunity to explore real-world community data. 
